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DEVICE FOR COMPRESSING CONCRETE DURING THE MANUFACTURE OF 
CONCRETE PARTS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

According to the preamble of patent claim 1, the present invention relates to a device for 
compacting concrete during the manufacture of concrete parts. In addition, according to patent 
claim 10 the present invention relates to a module intended for installation in such a device. 

2 . Descripti on of the Rel ated Art 

In the manufacture of concrete parts, the formwork elements in the concrete works are standardly 
situated on vibrating tables that are used to compress the concrete, which is cast using the 
formwork elements in order to give it shape. Such a vibrating table is standardly made of a 
bearing structure made of steel bearers and a steel, wood, or plastic plate (formwork) that acts as 
a table plate or formwork shell and is held by the bearing structure. The vibrating tables are 
equipped with an exciter device in the form of several vibration exciters, in particular external 
vibrators, distributed over the bearing structure, which can set the bearing structure made up of 
the steel bearers, and thus also the formwork, into vibration. After the building up of the 
additional formwork elements on the vibrating plate and the casting of the fresh concrete into the 
formwork elements, as well as into the reinforcements often inserted therein, the vibration 
exciters are set into motion, which causes complex forms of vibration in the bearing structure and 
in particular in the vibrating table plate, resulting in a compressing of the concrete. The bearing 
structure that supports the vibrating table plate is excited by the external vibrator attached 
thereto, as is the table plate. This results in jarring contacts between parts of the bearing structure, 
as well as a complex transmission and propagation of sound into the air, which can significantly 
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worsen the working conditions for the workers at the site. 

In order in particular to reduce the high sound level in concrete parts manufacturing works that 
use vibrating tables operated with external vibrators, from DE 196 31 516 Al it is known to 
attach the vibration exciters, i.e. the external vibrators, directly to the actual formwork, i.e., the 
table surface. The formwork is decoupled from the bearing structure that bears it by a vibration 
decoupling device, i.e., elastic constructive elements such as e.g. sp rings, rubber elements, or a 
layer of foam. This reduces the required vibrational ene rgy, and the vibratjonsojF the bearing 
structure are reduced. The result is a significantly reduced noise emiss ion of the„devjce durj ngthj 
compressing of concrete. 

The bearing structure is standardly made up of a plurality of steel bearers onto which the 
vibration decoupling device and finally the formwork device ar e subsequently fastened. This 
requires a sign ificant expense on-s ite during t he asse mbly of the device. 

In BP 1 293 314 A2 , a dev ice is des crib ed for compressing concrete during the manufacture of 
concrete parts. The resonant vibrations of the system are taken int o accounidurjn&th^settinaof 
the excitation freq u ency and the excitation forc e. 

In DE 34 27 780 A 1, a device is disclosed for compressing and nian ufacturing._concretepart^ 
which a shell surface is elastical lv sup ported. Here, the operating freq uency of ,a_yjbraticjLexcjter 
can be set in such a way that it is located in the vicinity of an resonant frequency of the shell 
su rface. 

From DE 69 26 530 U. a vibration table- for compressing concrete samp les is„joigmjlLwhich 
rubber-metal buffers are provided between the table plate and the foundation. 
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JP 09234714 A discloses a device for manufacturing concrete parts in which a vibration exciter 



i ip jblg of being connected to a formwork device having a voltage su pply. 



OBJECT OF THE INVENTION 
The object of the present invention is to improve a device, known from thej3ngr_arjyw 
compressing concrete during the manufacture of concrete parts with re spect tgjTgjse^rnjssjpn 
and assembly expense. 

According to the present invention, this obje ct is achieved by a device ...accordi-MJo^IMlIlJ^jM 
bv a module according to Claim 10 that is intended for installa tion in ..such, ajeyjcg. 
Advantageous further developments of the prese nt i nvent ion are defined in .thede^endcnLc- laims 

A. device according to the p resent invention for compressing concrete du rinRthejn^ufactui^f 
concrete parts has a bearing structu re, a for mwork device held by the bcari n.g struct.ui-c i ^nd.a 
vibration decoupling device provide d between the bearing structureaMil 1 e form v % oil -L .u*. M 
least one vibration exciter, e.g. an external vibrator, is provided in such a way th.atjt. acts dire 
on the formwork device. The device is characterized in that an excitat ion frequency ofjhg 
vibration exciter is not located i n the range of an resonant frequency of a s.vsteni..madej}D_ofttie 
bearin g structure and the vibration decouplin g device. 

In general, the bearing structures in suc h devi ces for compressing concr ete are flexible wiih 
res pect to the vibration frequency of the vibration exciter. It has turned out that despite ...the useof 
t he vibration decoupling device (e.g. using spring elements or a layer of foam) to decoupletihe 
excii ed formwork, the bearing structure is excited to vibrations when it has reson ant frequencies 
d«e4E«pte<Tfrc^^ 
awstftK^ve^^ 
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Aeeefd ing to the pr esen t inve n tion, this object i s a c hi eve d by a device a c c o rd ing t o Claim 1, and 
by a module accordi n g to Claim 10 that is intended for installat i on in su ch, a de v ice? 
Advantageous further dev e lopments o f th e present invent ion are defined i n t he depen de n t clai ms . 



A device according to the - prese nt inv en tion for comp r essing concrete during the mai wfeetoe-ef 



;rcte parts has a bearing structure, a formwork de vic e h e ld by the bearm g-s 



v ib ra tion d e c ou plin g d e vic e provided b e tw ee n th e b e aring structure and the 



ark device. At 

xternal vibrator, is provided i n such a way that it act s-dk-eetb/ 



least c 



vibration e x^itery-* 



on the forniwe rlc. Th e devi ee4s-ehafaeteri z c d i n th at an excit atio n freqfaetteynrftfee^^ 
exciter is n o t locat ed, in the range of a n res o nant frequency of a system made up -e f the bearing 
sta«tee-afld-4ha-v4fe^ 



fe-genera4 ; the bei 



th«-v4fera4ie«^ 

(resonant frequencies) that are in the area of the excitation frequency of the vibration exciter. 
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This results in undesired noise emissions. Due to the fact that an effort is made to separate the 
excitation frequency of the vibration exciter and the resonant frequency of the system made up of 
the bearing structure and the vibration decoupling device, such an interaction effect can be 
avoided. 

For this purpose, first an excitation frequency for the vibration exciter is selected that is 
recognized as advantageous for the compressing of the concrete. The bearing structure must then 
be constructed in such a way that its resonant frequency, resulting from the mass of the bearing 
structure and the spring rigidity of the vibration decoupling device, is as far as possible from the 
excitation frequency. 

It is particularly advantageous for the excitation frequency to be greater than the resonant 
frequency of the system made up of the bearing structure and the vibration decoupling device. In 
particular, the excitation frequency should be at least twice as great as the resonant frequency in 
order to ensure a sufficient decoupling. 

The idea that forms the basis of the present invention is to keep the gain factor of the overall 
system, i.e. the ratio of the output amplitude (vibration amplitude of the bearing structure) and 
the input amplitude (excitation amplitude, vibration amplitude of the formwork device) as low as 
possible. If the excitation frequency is significantly higher than the resonant frequency of the 
bearing structure, the gain factor goes to zero, i.e., the bearing structure is mechanically 
decoupled. Noise emissions are also reduced to the extent that the bearing structure is decoupled 
from the vibration excitation, and thus does not vibrate along with it. 

In order to obtain a sufficient decoupling by separating the excitation frequency from the 
resonant frequency, it is particularly advantageous if the bearing structure is provided with as 
great a mass as possible. The greater the mass of the bearing structure, the lower is its resonant 
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frequency. Here, "greatest possible mass" is to be understood as a mass that someone skilled in 
the art will consider practicable on the basis of the site conditions, constructive expense, and size 
of the formwork device. In any case, an attempt should be made to make the mass of the bearing 
structure as great as possible within the existing boundary conditions. Because, as explained 
above, the excitation frequency is essentially determined by the desired concrete compression, 
the excitation frequency cannot be modified much. Thus, attention should primarily be focused 
on modifying the resonant frequency of the bearing structure. 

In order to provide the bearing structure with a correspondingly large mass, it is particularly 
advantageous if the bearing structure is essentially formed by a concrete base. Concrete is not 
only heavy, but is also relatively economical in relation to its mass. It is thus easily possible to 
provide the bearing structure with sufficient mass. 

In a particularly advantageous embodiment of the present invention, the bearing structure is 
decoupled from the ground that supports it in terms of vibration. For example, a soft intermediate 
layer can be provided between the bearing structure and the floor. In this way, it is possible to 
decouple the bearing structure from the surrounding building structures, e.g. the floor, the walls, 
and the foundation. This enables an additional noise reduction. 

A module according to the present invention for installation in a device for compressing concrete 
during the manufacture of concrete parts is defined in Claim 10. 

The module has a formwork device, a vibration decoupling device fastened to the formwork 
device, and at least one vibration exciter fastened to the formwork device. 

While in the prior art, e.g. in the device known from DE 196 31 516 Al, the formwork device in 
the form of a viscoelastic intermediate layer, is merely inserted between the formwork device 
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(formwork shell) and the bearing structure, in the module according to the present invention the 
vibration decoupling device is fastened to the formwork device. In this way, it is possible to pre- 
assemble the entire module at the manufacturing works; i.e., it is possible in particular also to 
fasten the vibration exciter, in addition to the vibration decoupling device, to the formwork 
device. In this way, the expense of the final assembly in the concrete part manufacturing works 
can be significantly reduced. 

Preferably, the electrical supply lines for the vibration exciter are also already fastened 
completely to the formwork device. The supply lines can for example run between the vibration 
decoupling device and the formwork device, and can thus be held on the formwork device by the 
vibration decoupling device. 

It is particularly advantageous if the vibration decoupling device has a layer of foam, and the 
electrical supply lines run inside the foam layer. The supply lines are then decoupled in terms of 
vibration from the formwork device, although they are borne by it. 

In a preferred specific embodiment of the present invention, an electrical connecting device is 
fastened to the formwork device, so that the electrical supply lines can be coupled to an electrical 
supply network, e.g. a 250V or 42V network available in concrete part works. For this purpose, it 
is useful if a central plug connector is provided on the connecting device in order to couple the 
connecting device to the electrical supply network. The supply network can also have as a 
component a mobile power supply device, e.g. a portable frequency transformer. 

The electrical connecting device should also be decoupled from the formwork device in terms of 
vibration, in order to avoid an unnecessarily high degree of mechanical stress. 

The module according to the present invention can thus be assembled, including the electrical 
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equipment, completely in the manufacturing works. At the recipient, i.e. in the concrete part 
manufacturing works, the module need then merely be placed on a bearing structure present 
there, e.g. a concrete base. The single electrical connection operation then takes place on 
location, in that the central plug connector is connected to the supply network by simply plugging 
it into a socket. The module according to the present invention thus enables what is known as a 
"plug-and-play" solution, by which the recipient's assembly costs on location can be significantly 
reduced. 

These and additional features and advantages of the present invention are explained in more 
detail below on the basis of an exemplary embodiment, illustrated by the Figure. 

BRIEF DESCRIPTION OF THE DRAWING 
The single Figure shows a device according to the present invention for compressing concrete, in 
three schematic, partially sectional views a) to c). 

DETAILED DESCRIPTION OF THE PRE FERRED EMB ODIME NT 
In practice, the device according to the present invention is also often called a vibrating table. 
Formwork elements (not shown in the Figure) can be built up on the vibrating table that are used 
to shape the concrete part that is to be manufactured. The formwork elements can be combined 
arbitrarily in a known manner, so that a more detailed description here is not required. 

A component of the vibrating table is a bearing structure 1 that holds a formwork device 2. Here 
the table surface or table plate or formwork shell is to be regarded as formwork device 2, which 
is thus also a component of the overall formwork (made up of table plate/formwork device 2 and 
the above-described additional formwork elements). The fresh concrete is poured in above 
formwork device 2. 
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Between formwork device 2 and bearing structure 1, a foam layer 3, which acts as a vibration 
decoupling device, is provided. Foam layer 3 is preferably a viscoelastic layer that can for 
example also be made of a gradient material and that is relatively flexible on its side facing 
formwork device 2, in order to promote the propagation of vibrations in formwork device 2, and, 
in contrast, has damping and plastic properties on its other side, facing bearing structure 1 , in 
order largely to prevent the solidborne transmission of sound to bearing structure 1 . However, in 
principle many other materials that enable a vibration decoupling are suitable for the vibration 
decoupling device. In addition, it is not necessary for the vibration decoupling device to be 
fashioned in the form of foam layer 3. Instead, for example individual rubber elements or spring 
elements can also be used. 

Foam layer 3 can simply be inserted between bearing structure 1 and formwork device 2. 
However, it is particularly advantageous if foam layer 3 is glued to the underside of formwork 
device 2. This enables pre-assembly at the manufacturing works of the device, reducing the 
expense of the final assembly at the concrete part manufacturing works. 

On formwork device 2, on the side facing away from the concrete at least one, but preferably a 
plurality of vibration exciters 4 are attached. Vibration exciters 4 are preferably known external 
vibrators whose design and manner of operation need not be described in more detail here. 

From the prior art, it is known to assemble the bearing structure as a static structure made of steel 
bearers, hi the specific embodiment of the present invention shown in the Figure, however, 
bearing structure 1 is realized as a massive concrete base. Thus, steel bearers are not present. The 
concrete base can be manufactured on location in the concrete parts manufacturing works, 
because the fresh concrete required for the manufacture is already present in the works, so that 
transportation of the concrete base or of the concrete is not necessary. This can provide a 
noticeable reduction in the cost of the overall system. 
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Bearing structure 1 stands on a floor 5 of the building in which the device is constructed. For 
additional vibration decoupling, a vibration decoupling layer 6 is provided between bearing 
structure 1 and floor 5. This can also be a foam layer or a rubber layer that prevents transmission 
of the vibrations present in bearing structure 1 to floor 5 and thus into the surrounding building. 
Instead of vibration decoupling layer 6, corresponding spring foundations can also be used, by 
which a vibration decoupling between bearing structure 1 and floor 5 can be made almost 
complete. 

On the upper side of bearing structure 1, recesses 7 are provided into which vibration exciters 4 
can be placed. In this way, vibration exciters 4 are hermetically sealed from the surrounding 
environment, so that the noise that they emit cannot radiate to the environment. If necessary, 
ventilation or cooling of the drive mechanisms of vibration exciters 4 must be ensured. 

The excitation frequency that is to be produced by vibration exciters 4 is preset on the basis of 
the desired degree of concrete compression. In many cases, the exciter drive mechanisms are 
already designed in such a way that they automatically achieve a suitable rotational speed and 
thus a suitable excitation frequency. The excitation frequency is standardly also capable of being 
modified during the operation of the device, and is standardly between 85 and 100 Hz. 

In order to achieve a decoupling in terms of vibration of bearing structure 1 from the excited 
vibration of formwork device 2, according to the present invention care is to be taken that the 
resonant frequency of a system made up of bearing structure 1 and foam layer 3 does not coincide 
with the excitation frequency of vibration exciter 4. Rather, the excitation frequency should be 
significantly higher than the resonant frequency; the ratio between the excitation frequency and 
the resonant frequency should be greater than 2.0. 
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In order to achieve the resulting resonant frequency of bearing structure 1, it is necessary to 
provide bearing structure 1 with a correspondingly high mass. This is because the resonant 
frequency decreases as the mass increases. The frequency is determined by the square root of the 
quotient of the spring rigidity of foam layer 3 and the mass of bearing structure 1. Bearing 
structure 1, in particular its mass, is thus designed such that the resulting resonant frequencies of 
the overall system made up of the bearing structure and the vibration decoupling device (foam 
layer 3) are far enough below the excitation frequency that a good mechanical decoupling, i.e. a 
low gain factor, is provided, and the sound emission of the overall device is greatly reduced 
thereby. In practice, it has been possible to achieve a mass for the concrete base of bearing 
structure 1 that ensures a resonant frequency of 27 Hz. To achieve this, a specific mass of 
approximately 900 kg/m 2 was realized for the concrete base of bearing structure 1. Thus, in this 
example the ratio of the excitation frequency to the resonant frequency is 3.7, i.e., is significantly 
greater than the required value of 2.0. 

In the partial section b) shown in the Figure, a section through the device is shown in which 
electrical supply lines 8 can be seen. Electrical supply lines 8 provide electrical power to 
vibration exciter 4. They are routed directly in foam layer 3, and are thus fastened to formwork 
device 2 with the aid of foam layer 3. 

Electrical supply lines 8 can also be attached directly to formwork device 2. However, the noise 
reduction is improved if supply lines 8 are embedded in foam layer 3. Due to the fact that 
electrical supply lines 8 are routed inside foam layer 3, they cannot cause any clattering noises. 
Additional cable feedthroughs in bearing structure 1, or cable fastening devices, are not required. 

For easier assembly, foam layer 3 is provided at the corresponding points with slots 9 into which 
electrical supply lines 8 can be pressed. Supply lines 8 are then fixed positively and/or non- 
positively in the groove following slots 9. 
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At the latest when formwork device 2 is placed on bearing structure 1, electrical supply lines 8 
are also fixed in place and can no longer fall out of slots 9. 

At a location in the device, an electrical connecting device in the form of a terminal box 10 is 
fastened to formwork device 2 (partial section c) in the Figure). In order to ensure vibrational 
decoupling, rubber elements 1 1 are provided between terminal box 10 and formwork device 2. 
All electrical supply lines 8 for the various vibration exciters 4 proceed from terminal box 10; 
supply lines 8 are routed in the manner shown at the top on the basis of partial section b). 

On terminal box 10, a central plug connector 12 is provided at which the overall device can be 
connected to a stationary supply network present in the concrete parts manufacturing works. 
Instead of the plug connector 12, other known connection possibilities are of course also suitable. 
Alternatively to the supply network, plug connector 12 can also be connected to a mobile power 
supply device, e.g. a portable frequency transformer. 

In order to create sufficient space for terminal box 10, an additional recess 13 is provided in 
bearing structure 1 . 

Significant parts of the device are already pre-assembled in the form of a module at the time of 
delivery to the concrete parts manufacturing works. For this purpose, vibration exciters 4 
together with foam layer 3 are already fastened to formwork device 2. Via supply lines 8, 
vibration exciters 4 are completely electrically connected, and are connected to terminal box 10, 
which is likewise already fastened to formwork device 2 via rubber elements 1 1 . The module 
thus forms a fully assembled unit that is in principle capable of functioning. 

Thus, with the aid of the module it is possible to mechanically and electrically pre-assemble 
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almost the entire device according to the present invention, and to deliver it in the pre-assembled 
state to the recipient, i.e., the concrete parts manufacturing works. There, the module need merely 
be placed onto bearing structure 1, which has been manufactured on-site from concrete in a 
particularly simple manner. After the module has been placed on bearing structure 1, the supply 
network need merely be connected to central plug connector 12. The assembly expense at the 
recipient can thus be reduced to a minimum. With the aid of the present invention, a "plug-and- 
play" solution is provided that is suitable for providing a drastic reduction of the expense during 
installation and commissioning of the low-noise vibration table. 



{00104868.DOC /} 



APPENDIX B 

MARKED UP COPY OF SUBSTITUTE SPECIFICATION 



